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. story problems: were/selected from nine stapdard algebra textbooks,

‘source

These -are divided into eight- famllles ‘based on the nature. of the RS
“.source. formula .invglved: for ‘example, nearly 300 ‘problems were" .¢@ft'
classlfied in the ]
formula. vdistance .= rate x‘time" or: Moutput = .rate x time."

Mtime rate family"" because they were basad.on the

Each family wvas" divlded into . problem cateqories based on the .general

- form of the story lines:’ forxexample,‘the time rate family consisted
. ."of ‘"motion," wgcarrent ;" ’
. +divided lpto templates ‘ba’'sed’ on the specific propos
. of "the problem-‘for example, ‘there were a dozen templates for ‘motion’
“problems such’' ag "overtake,™

and "work® categories.. Each¥categor was'

tional structure

"closure.“ *round trip." etc. This paper

describes +he procedure for aenerating families, categories, and

(Author)

. templates’ amd provides frequency counts for each pbserved template;
,f!*Tmp1icat*ons for fostering productive research and” instruction .are .
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Thé B al of this study was to develop a framework‘for C1assifying algebra story :
'ﬁf problems and to determine observed frequencies for- each problem type.‘ 1097 R
:;;"? .algebra story problems were selected‘fxom nine standard algebra textbooks,ufif"m“q”'yf'
» s divided into eight families based on the nature of the source formula 5& “}51
« i —_ ," ‘c.“ ‘
' involved for example nearly 300 problems wefe classified in the'"time rate ‘_-“ ‘ﬂfk
R . RS Do 3 e u_‘~ \ ». - ,‘;
family" because they were based on thersource formula,,"distance = rate X time"- LI
- ' /°£ OUCPﬁt = rate X time." Each family was" divided ‘Anto problem categories e
'.t'.“ ",' [ . 03 [
based on the general form of the'story line' for example, the time rate family
T L e . R o
o N consisted of "motion," "current," and "work" categoriesa; Each category was .

LR R

‘“T>\f'!divided iﬁf’ templates based ‘on the specific propositional §tructure of - the

a

l";; problem, for example, there were .a dozen templates for motion problems such as s
o : Y PR .
. - , v o Ved S
overtake," "closure," "round t’ip," etc.; This paper descri%es the procedure :
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- ' ;'5ﬁ}ﬁ1ysis of Story Problems :
: There has been growing in erest in the study of how'people solve algebra s
’ story problems—~what Hinsely,‘ ayes and Simon (1977) call "those 20 Century °v- e

‘4

fables." waever, research in

v

,this Area has been hindered by a lack of‘frame~.’ ~‘3~ff

For example, the same names su'h as “DRT” or work" are ueed tb.characterizeu” ST
' _ ‘ y : .

c., . ;‘, . V) “

be given different names. Hence; it is difficult to geniralize or compare from , L
: : V‘ ".‘ !

One study to andthEr. While a. review.ofnthe literature

! s beyond the soope of

S P .' ‘>

this gaper (see Mayer, 1980), the goal bf this paper is to provide a frﬁmework S
ENCE a. . RO [P

for describing types gf’algebra story problems and to provide norms for ob-' 0

i : 'l ( i ,‘g“ ‘ . ' ° ! ‘ ‘I‘ vu,.
ST served frequencies in algebra textbooks for each type. R e s

Classiﬁiciation of g bra Problems'* i{A s e LT s AT‘*'

- = B . o . ¢

""”‘ RR o ’ ' . R X AR RN
: There are two major schemes for classifying algebra problems. by’the f6rm

e of the underlying algebraic equations, or by the general formoof’the story

. Tl )

. v ; . ‘:,.‘L‘ . ’. . L . o e N\
line.-' N 5 A e 4',." k2 »‘, e IR i N . - ' . : N ‘."7‘.,.':

e P Ry L]

o . . : " - - \ | 4

f,~.,;";i'.' The form of the underlying equation refers to. the structure of the so--';ﬂTF:

f;}zdj ., lution. equation. For example, ‘a problem may require one equation with one T
e A . ' ./_ o ) S
unknown and é?o givens (such as. a simple time-rate-distance problem), a problem Tl

"n='w'? may, require solving simultaneous equations (such as in many agevproblems), a..
Lo ( . A,,(:

- problem may involve a simple 1inear relationship between two variables (such as’

L in direct Variation problems), a problem may involve Quadratics (such -a3s area . ;l.:
:? - problems), and so‘on. Most algebra textbooks are: organiied into chapters based;

) : ’ ) . . e

;(%(:%‘ - Oftfhe form of the underlying equaﬁ&on.:u} .j ’ ‘f:jl;'; ) .‘, .‘1_,5 | |

T ,i . trThe‘form of thp story line refers to maJor "CaCEgories of.probiéms~suCh )

| '7‘:/ aé motion, ;gik river,;cnrren;: age, coin, etc. Hinsely, Hayes & Simon (l977) “; zi-

S . ' L \ B N

Iefer to these as schemas and suggest that there are at least 18 of them._n45

triangle, DRT \averagesjiscale conversion,,ratio, interest,jarea, max—min,

g
1 e A
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Analyeis of Story P’robleme [
e mixture, river current, probability, number, worlc, navigation, progreraion‘a“, 5 -
{;Progresaione-Z, Physics exponentials (aee pagea 93_4) Many ‘textboolks -ex- “1‘, ¥

‘K,"'-ﬁfplicitly name the ma qr problem categories -and provide solution procedures for - o

. - . PR S S v ), el
" I . ~' N " . ‘,_ 'l . _N'-.< . _"“: -i'l . . f . . ‘
B et . . . . . . B R Tyt a ¢! 3

- = . Lt Ty ) ' n - ',

»The two systems are not mutually exclusive. In general, certain majarr“» L,
R FU v
f‘categorﬁﬁs of problems (based on’ story line) involve characteristic under—); R

a , '\' . .. Sy

'f lying equations, as noted above.' However, while categorizing,problens,intoﬂf

RS B

; wgeneral groups, such as Hinsley et al., ig a useful first step,"ther ,mayabeﬂ 5"‘_':}ﬁ:
. S EE o Yy

:_"m-important levels both above$and below the "category" level. Since t ese levels‘"v

[

o may be relevant to tﬂe way in which students work with problems, thi paper "\

.jwill focus on: the following levels/of analysfs."v 57;' ) ;: ;‘; E '"ffﬂiéi'

problem format--What is a story problem’ Can pqpblems be divided '

e L g '; af?‘ into story problems and non-story problems9 ,For;nonr tory-f

) N v‘:‘.. - o

‘_any story problems have an;
R

under- o ?

,:'&: . ,_ R i
: lying source formula, for example "distance =arate x. _

. , . S ‘ o

time" or output ='rate X time are source formulas for f ‘ gf;%

L Lo e the "ﬁime rat family " What is the nature of the under-' R %é;

"ré- ' o l'?‘gi e lying source:formula for ‘each problem°'

@ R . . - Y

problem category—-This is the level of analysis that ‘is usally presented

% 'gh -

e - H'"ry "j: - ~in- textbooks.' Based on. story line, for example, the "time

A ;j 5 ‘. rate faﬁily" can’ be broken into "motion," "current " and o‘ s

- -

. L \
S ' ;f;_ ', Co work" categories.‘ What is the category of . the problem’

¢ . problem template variation and modification-hA more detailed level of.

“q. 4

-

e T F\DQ .".jé'" analysis focuses on the propositional structure of the. _’;;_*,__——«\

L Ty ] - w".‘
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Voo B e Y . Adalysis of Story Problems -

v oe . e, : : . " v LI
- I . ' M .

by

SO0 T L . . s
{ . problem.- Por example, there are at leaet 12 different

v e templates for monionrproblems, such as "overtake," Y .

v ‘:_ : ' . " oy ’

- o Co L "round trip," "closure." In addition, there are

l" A varidtiona and modifications that may be’ introduced

for each template. What is the template of“th} - .
. . L poi it L . R )
- o - roblem? ' b o oo ‘
’o. P‘ S , o

As can be seen, although the category level -1s the standard level of analysis,

N 'problems can be analyzed at-a higher level (such as "family"for "soprce form—
N . - - R ) A l‘ ) .' .

‘ ula") and at more detailed levels (such as "template") By investigating a-

B n;'large data base of story problems, this.study will provide information con- S

* '

cerning source formulas énd templates in common use.

L , . _ o L,
. L | Selection of Daf/igase 4- e A;] . oo ‘f RS f 4 i |

v s . : ) . (‘ e | .
Ty Ndne standard algebra textbooks currently approved for use in California -

_QX\‘ {" cond ry schools were selected based on consultation with curriculum ex; n “a

\ ‘ (? ) - o
R /pérts. (A list of the books is given in ‘the reference section of this paper)
AR :

o

Then, a photocopy was madeﬂof each page that contained one- or-more algebra~t{7f~4f"

'.:Ez 7 story problems. ,Einally,.each problem was cut outr from the photocopy and glued 4

ff‘f.'i_:onto a 4x6 inch index card., There ‘was one problem per card with the page
.i and book source written on the back L ~f<f . V wa.b:;;

)
i ‘

" A problem was included in the data base if it met the following criteria.

Ay _"2 &) The problem was given as an exercise or a chapter test rather than as a’

VRN e

;»worked out example in the body of the text. Thus, the data base contained B ',i )

»

}problems that textbook writers assumed students should be able to solve. E
i(2) The problem asked for a numerical answer rather than translating a story

\.-; ,:\7-\ ,

into equations making a judgment about what act ons should be taken, esti-?."

' mating an answer, or the like.. (3)>The,problem‘ sedlwords rather thanvequationsi

»

R R o) T [ I I
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story. line wes more complicated than an arithmetic-word pr

' i e ! . t i t N N ! ' ' !

. o o o KO

o - o . Analyaia of 8tory, Problema

. . . ' . [ .
Y ) . ! T Lo . 5 o
, . - . . . Ve o ' . ’
: : . R
' 8

1F D = 300 and T = 10" 15’ not

For example, Use R = D/T to ﬁind the value of

i qtory problem;a"If a car travels 300 miles in lO houra,'what la itas uverage

!

characters, objecte, and/or actions. ‘For example, "Find flve consecutive

w

integers whose sum is 45" has no atory 1ine the'following problems does have

F

a,

epeed?“ is a story problem, (45 Thegproblem had a atory line,consieting;of ;

a

\
story line, "If five members oF a croee-crountry team finished in consecutive

! -

order, and their team score. was 45, find the place ¢f eaoh rupner‘" Or, for -

3

example "A rectangle hap an area of 80 ‘square meters and i s l?ngth ie 2
: '; o

/

r i
»

story line' the following problem does’ have a etory line, Mr. Smith wants to

i o

t ' il
and its 1ength is 2 meters more thancits width How many eters of chain

;

fencing must he buy’" Finally,:"Divide 30 into two parts uch!that one part

Al "
3

-+ 4 more: than 4 times the other part,V is not a story proble H tLe following

. , . . ‘
problem is a story problem.‘ "The enterta}nmenf'portion of a BO—minutevTV

program lasted 4 times longer than 4 times the portion devoted to advertising

Pt

lmeters.more than‘its width . What is the perimeter»of the r ctangle?" has no -

- fence' his rectangular vegetable garden. His garden contai s 86 square meterel

is _

How many minutes were devoted to advertising and to entertainment”" (5) The“

blem, i e., the

problem required more. than a chain of addition and/or subt action.: For-ex-

.

pencils._ How many pencils does he have now’" was not sys ematically included

in the data base. Generally, arithmetic word problems are covered earlier in

2

v



-

\

S

\
%,

14

N

'gféups. First,\

: L '\\ T o w4
. . \ .v’ .

¢
Analyals of 8Story Problems
A\ 1 ?"ﬁr\v ' ;

.1'-

Problem Pormatl Seleotlon of Algobra Storv Probfbm o e

;The foregolng prooodure generated approximatcel, 1500 cards, with an

ulgebra probleft on.enoh. Although the mnln gonl was £\ salect only nlgebrn

\etory problems, many non-story problems wera Lnoludec Add)f the data baee. The
reasona were. (1) In order to guard againet mieaing eny atory problema. all
problems that seemed even remotaly to be story problema were anluded with a
more detniled inepection made later. (2) A aubstantial number of represent-'

\ '
ative non—story problems were included in order to provide a general overview

of all the problems in algebra textbooks. Thua, the data base consisted of all

N

A\
algebra stdryjproblems and som representative non~etory problems.

The next\step was to sort |

'basedvon-probrem format. Table 1 presents definitions and examples of the

N

roblems can be divided into story and non~story groups basea

,4 \
can- be divided into those based on'a source formula and those that are not’

For story problems, most problems are based on a formula involving rate (such :

A -

as rate X time = distanca), geometry (such as area = 1ength X width), physics f:‘)J

(such as force = weight x distance), or statistics (such as the formula for -

Yo .
\ ! = &

number of combinations)- some story problems such as number-story problems do L

\ v

not rely on a source formula._ For non—story problems, most problems do not

require a source formula (e g., arithmetic word number,'equation), but some

. |’ .
non—story problems are based on a source equation (formula)
: Ll -

' o . ! ’

) ’ ' . A /’ : S

”InserteTable-l”about_here}

R

_

"



. T ;- Analyais of Story Problems
v, Y ‘ - a 7?

1 ) , . -
. . . '

Glapaification af Story Probiems by me/ﬂv and Bourca Pormula

| The Eorsgoing‘procadure, bagedfOn the daﬁiniciona'iﬁ Table 1, allowed. for
thepuelectionloﬁ 1097 nlgebra atory;problama. Oﬁ the atory problamﬂ.baowa wore
| basad on a aimple Eormula ‘(such as, diatance = rate X time) while others weka |
fw not. There were elght major familiea of Eormulaa involved in atory problama

and one Eamlly with no source formula: - RN S o

»

time rnte-~Those are problems based on a race formula involving time

l
* such as "distance = rdte X, time" r.Uoutput - rato X time."

unit cost rate--These are problems based on tate\formula involving unit

v B : costs such as "total- cost = unit CUst X number of units.":

percent cost rate--These are problems based on a rate\ orfula involving

A , “ N :“ o - amount (or number) As compared to another as a simple rate,
R percent fraction, index, proportion, or ratio..

' s geometry--These are problems based on’ simple formul ag from geometry

such as area and perimeter of rectangles, "area = length X

"_*' width"- circumference of circles, C =, ﬂr2§ and the
Pathahorean law for right triangles, a2 + b2 Z}I‘E

physics--These are problems based on simple physics laws such

. as Ohm s Law, R = VII.,

'statistics-—These are problems based on simple statistical formulas such
“‘*‘as the formula for number of cqmbinations, C = V!/(N-r)'r!

P . number-story--These are story problems that are not based on anyxsource5}

~
.

formula. ?i ,“f{ o ,. 'ﬁ::_v e




~as well as the simple categories listed in the middle of Table 3, summarize_all

o ’ ‘ S _ Anﬂlyela of 8tory Problems

a "*’“R

hxamplea of typical gourae formulaa are glven in Table 2, The ma1or families and

—

Houree formulaa fnv gtovry problama Ln the aample rare shown 1n the top of

t M 1
" .

Tﬂblﬂ 3.

i VS Ny S350 U R Y PR RO S ) A U i oy U g e S e Y S S g g S ) S Y 0% V0 e Py

~qmaert Tahles 2'and,3'about herei _ »

A St o S Dy Y S R g R L] ) e o

Clasalfication of Story Problems-by Cntegory ] S

In the toregoing nnhlyeiafeuch-problem‘waa cldaaifiod according to. dts,
source formula. Thisrhelped'create sevaral major "familiea” ok problems, all
ehdring the same kind of source formula. Within- each family there ware several

categoriea of'problems. The bottom of Table 3 lists the major categoriee within

'each family.- As can be seen, some of the categories are "simple"--i e., they

- vdirectly involve only the eource formula--while others are "complex"--i e., .

they use the source formula in a movre complex larger equation. Definitions and

examples of some of the major simple categories are given in Table 2. ,Of the

*

o

complex categories." The complex categories listed in the bottom of Table 3

-of therproblem categories explicitly described in the “textbooks as well as all

Y

of the problem categories listed by Rich (l973)--i el > consecutive integer,w

age, ratio,’ angle, perimeter, coin, mixture, investment/interest, motion, work

combination, digit, statistics--and all of the problem categories listed by

. Hinsley, Hayes & Simon (1977) except scale conversion

.

Hany of the simple and complex categories in Table 3 contain only story

rproblems-—i e., most of the rate-based problems are. "pure” in the‘sense that

they aﬂbays require a story line. However,'each of the category nameglfollowed

o

v

*

s

‘ 1097 story problems, 199 Fit "simple'tategories," leaving 898 story probleme in..
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1l

, - ’ e Y Analysis of Stoty épobleme
by an aacaviak i Tahle 3 may oontaln some story aud .Bome nonwetory problems.
Tabla 4 ahows sxsmplaa oﬁ atovy and noneatory veralond withln each of thpsa -
eategnwlea. slthough:the presenc analystu oounted only the atovy prohlaJ:.v tt'._‘:> =

should he noted that’ for most of the problema Ln Table 4. Lhare wara far more

nonmatory problems. . Forx axamnle, for area pwoblema noumstowy problama olit~

numbared atoty. problema At cha ratLo of approﬁimataly 10 to l; almllnrly, Eor _v

uonaecutlve Lntoger problema the non—story prdblema outnumbared the atory

g '

problems at the ratio of approxtmutely 12 to l. qome problems were never‘

preaented in story form. theso ate digit, angle, and number problema, as ex—

amplified An Table 4. Although there were very large numbers of aach of these
|

catogories and although there are many vari tiei of -each category. the Eull

]
v

"‘number of  these categories,were not selecte for the present sample.

F

‘-g M- S Insert Table 4 aboug here . g _
Classification of Story Problems by Template o *; ;n/

’h : - . B ‘\ 3 .

The foregoing sgction produced a- list of simple and complex category names

- that represent the most common level of analysis. However, it must be. noted

that not all problems in a given category are similar.‘ For example, it‘is

' possible to locate 12 types of motion problems, with som%‘g tg/pes ipvolving three - ,

,:.'fication of problems within each %eteg%ry—éblassificatioﬁ,by template.- |

o variations.' Therefore, this,section explores a more detailed level of cla%si-

A template refers to a specific propositional structure and story line.~

: For purposes of the preSent analysis we sreak each story PIC blem into a list of

N ‘p ] »
propositions. The units that make up prop si ions are o
o A hy : .
. % v ' . & ‘

..4,

. ‘e
. oy .
)
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* : < ! e - B
ke ‘ I : - e of Story Problems .
b : > . .
o ' K (0 -
. f'_ . [
©  operators--such as 'is \twice the time . ‘o -
: Ut _— Tae : ,
valueSv—such as any number - Yok ® g '
ot relations-—such as equa\ to Tt S ' B
"An analysis of the propositional structure of story problems-rbvealed that T
\ \'“ 3y . - .
s ™ there are three maJor kinds of propositions* ' -
N . . - @ .- , . . ' N ) . . . ‘.
,assignment of a value to a variable, such as A boat travels.'«, E T
' upstream in 2 hours" could ‘be represented as' "t me L
o .0 to go upstream = 2, " or in general form as’ "timeﬁ T
‘L - S . - , e . VA ¢
A - - " -, , \ o S o Cene s -

\ - s v -
o

"length 2+ width " or in general form as "length REL width"

assignmqnt {f a variable to an unknown value, such as "Find the A

' g ;' . speed in still water" could be: represented as "speed in still o

- -'-

, water = X"#or in general form as "speed in still water : FIND "

The basic infotmation in any problem can be represented as a list of propor-
A tions, consisting of any number of each .of the above thgée types of proposi-
tions, and with each proposition consisting of some. combination of variable,

operator value, and/or relation.

For example, consider the problem, "A boat travels 8 miles upstream o

A

) against the current in the same time that it travels 12 miles downstream with

the current.' If the rate of the current is 2 mph what is the speed of the

boat in still water7" This problem can be expressed as: -

_,distance upstream = ’ , e

'distance downstream

rate of current =

rate in still water FIND

[y
Qo
\
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. . 0}

Or consider the problem, "Working together, Mary and Jane can do a job in 5°

"-months, It takes Mary twice as long as Jane to do the job alone. How long

?wbuld it: take Mary working alone?" - The problem can be.expressed as: .
rate\for Mary and~Jane2together = A
rate for Mary}='fREL rate for Jane | ' -

Jrate'for'Mary = FlND : R

'I refer to the list of propositions and a statement of the story line as. the o 3

»

template for a problem. Problems belong to the _same. template if they share the L/-.

"same story line and same list. of propositions, regardless of the "actual values v

- .a‘

yassigned to each variable, the actual relation assigned to a pair of variables,

or which variable is assigned to. the  unknown. Thus, for example, the following

,.

problem belongs to the same template as the work problem above. "WOrking/_

/

: alone, Mary can do a job in 5 months. Mary takes half as long/as Jane to ‘do

r

147

~ her JOb alone. How long will it take if Mary and Jane work together?"; In this

problem the values are different ‘and the unknown is assigned to the joint rate

rather than. the individual rate, but the propositions are of the 'same form..

The following problem involves a different template "Mary can do a job in -5
e, ;
hours and Jane can 'do the\job in 4 hours.- If they work together how long will .

1

it take to do‘the job?" This involves a different template because there is no

relation proposition, i. e., the propositions are: /

~ /

“rate for Mary = S

B et - . /

rate for Jane = _ R /

rate for Mary and Jane together = FIND

/
r

As can be- seen, templates express the specific,propositional structure of a

/'l- "//

problem..'v's“ ' e e . ,/ T
For any template, the unknown could be assigned to any of the listed vari-'

~ables. Thus, for the’ work problem given immediately above there are three

;o
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-yariations'for the témplate:'frate,for Mary = 5, rate for Jane = 4, rate.for‘

RN

Mary and Jane together = X; rate for Mary‘= 5, rate for,Mary'and Jane togetherﬂ
. o= 2 2/9, rate for Jane = X3 rate: for Jane = 4, rate for Mary and Jane together %

e =2 2/9 rate for Mary = X. Each of these represent a variation of the work

together template.

. .
’ R o o

' In addition \modifications may be introduced for any template. 'Forﬁex—’
ample, instead of‘giving rates the problem might say.‘ "Mary works from noon ,é&?“*.

_‘ until 5 p m. on the job If Jane helps her they can finish by 2 00 . p m. When R

—

would Jane finish if she started at noon and worked a}one7" This problem is, a

.
e . , * \“-,»

o modlfication of the above template because it involves the same propositional

h‘&

structure “but with the need to convert clock readings to absolute times.'

LA

Table 5 provides a list of each template found for each of” the simple and

complex categorieg Since simple categories consist of Just one template,xthe‘
¢ ‘main focus. of this section is on the templates w1thin each complex category.
‘The numbers in'parentheses refer»to the frequencies with»which each template
nas observed in the, sample. For example, there yere ll3 motion problems* 20

were the simple category (simple DRT) but there were ll other templates

-

ﬁ ranging in frequency from‘23 for-overtake probf%zs to 3'for‘same'direction

‘problems.' TabIe 6 presents afmore detailed descri\tion of each template along ; "

. S : S
with variations and modifications that ‘were observed. For. each template, the .- ..
following information is given'in Table 6:° the‘name of the category, the name (-

of the template, the frequency of the template, a description of the story line V -
V(although a variety of characters or objects are involved in some cases),‘a o

list of the propositions, a notation of. variations (i e., which variables are

__unknowns) a notation of modifications, dn example problem. As can be seen,
there are approximately 90 templates represented'in the sample. However, this
‘ » /”' . . '_ : ‘-_'f

1
LU
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Cm—

. . * . e ) R
number is cut in half if we focus_only_on the templates thatyoccur at least 10

’ L
’ *

"times in ‘the sample.

PR Insert Iables 5 and 6~about here . } .

¢

Implications for'Research and Instruct;on

. DevelOpment of problemfschemata. The importance of*understanding of

? 4

story problems at the level of templates can, been seen when one attempts o

to solve problems. For a novice, all motion problems may look alile but the

°
e .

' «solution procedure is different for different templates. Manyﬂfrustrations and

disappointments may af&se when a student attempts to apply a Solution pro-'5=“

'.

\cedure to one template of a motion problem when actually the problem belongs toj"

a different template. A failure to é&plicitly describe each template--or

- -

presentation of only one or two templates in a category that contains many--may L

lead to the development of a ‘problem 'solving approach that is too narrow.

»
- t

Templates can be JMsed in instruction in a variety of ways, such as system— B
atically moving from one template to another to encourage transfer skills.

Greeno and his colleagues (Heller & Greeno, 1978; Riley & Greeno, 1978)
\C

',have provided in-depth analyses of some arithmetic work problems, offering

5

" schemas which are similar to our templates for story problems. Recent re=-

©

'search by thése investigators suggest that some templates are much’ more dif-

ficult than others, even when the same computations are involved The&e also .

v

',‘appears to be a developmental trend in)ghildren s ability to deal with various

Full advantage;o;LE%e "template level of analysis."

e

7

g}types of problems. Further research and development is needed in order to take _

. e - . by v LT -
AN R A . . . . -

2,

R S

EAS I
L
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Several groups of researchers have shown that students try . to find outq
o m o f . A
what’ "type" of problem is presented and then use a solution strategy appro-
s l ( ¥ ] .
rpriate for that type (Hinsley, Hayes! & Simon, 197 3 Heller & Greeno,'1918,

\
F

'Riley & Greeno, 1978) However, errors occur when students assimilate a
"problem to ;n inappropriate schema, such as thinking a'motion problem is a PR
‘-,_current}problem.':hdditional research is required to determine how subjects;

make judgments.concerning problem types, i e., what are the features of . they.
h“problem'that are most salient for beginners and for more advanced students.'- o
b ;'A related‘i;sue concerns the effects of~exp1icit instruction concerning problem

PR .‘types and templatgs.' R -::37'_. f - ':“'4 e

Pattern matching practice. rSimon'(1980) has argued that algebra in—';

~—

~struction emphasizes the algebraic operations (such as adding a constant to f\-

.\«"

both sides of an equation, etc. ,;but often ignores teaching when to apply the

LR coNa

operators. Good problem solvers tend to 1earn the conditions for each oper- e

e

ation by practicing and by examining worhed .out problems. However, an im-"_:ji”"

-

portant research question concerns whet er some students should be given more

practice in recognition of patterns. ‘Hor. example -does explicit instructign .

and practice in recognizing different t'mplates for the same problem category

,lead to more,efficient 1earning7

Transfer to different problem types.' In the'present taxonomy there'are Coe

b

many cases of problem isomorphs, 1. e., problems in which the solution paths mapf

dire tly onto one another in one-to-one fashion (see Hayes & Simon, 1976) . For.

e« - “

aale, the Motion Qpposite Direction templates is isomorphic to the

<Wor Together template.- Research using traditional problems such as Tower of:

R0

ks

Han i (Hayes & Simon,‘1976) or Wissionaries & Cannibals (Reed Ernst & Banerji

- 1974) indicates that transfer from one form of the problem to an isomorphic

P
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“and in particular to determine what variables influence ease of transfer.
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form 1s ofteni"quite _difficult._--«v-»—-Additional research',is reou'ired to"détermine

‘how subjects transfer from one: version of an algebra story problem to another,

" 4 N

example, one question is whether practice on one type‘of problem at a time (as

4

:is presently encouraged.in most textbooks) inhib ts transfer as cpmpared to

b

practice of a mixture ‘of . problem types. A related question concerns transfer_

to creative problem solving. For example what experiences enhance performance

when unusual story problems are-presented7 o - .
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B ~Denholm,yR a., Underhill R.;G., and Dolfiani M ]P,' ElemEntary-Algebra::"_ 75 ?;;

Egzg_l Boston. Houghton Mﬁ{flin, 11980. i ;,_Z_
| .‘ 5 b . S ;.e'.'."i' s . BRI
‘Denliglm, R. A., Underhill R. G., and Dolciani M. P. Elementary Algebra: = .~ «

’Boston Houghton Mifflin,vl980 RIS ffgi"'f{_ S s
. _ , : J o S
Q'Réth ' » and Winters,g o Merrill Algebra One. Columbus,.Ohio: -

! ! @ . . R e

!
- ]
! \

. Rath _ and'Winters,u : Merrillelgebra Twoio Columbus,Zthof:' R
Herrill 1979 Lo T e N SR

. -, E : CoL S

Keedy, M L., Bittinger M L., and Smith s, A, Algebra Ohe. _MenIo Park,;_
- . = PR o

o .Ca%ifornia" Addison-Wesley, 1978 '*‘.?

g ),Keedy, M. L., Bittinger M L., and Smith ‘S, A. Algebra Two.:“Menlo Park,

: }] - California \\Addison-Wesle&, 1978. N

Nichols, E. D., Edwards, M. L., Garland E H., Hoffman S A., Mamary, A.,Tand'

f.%' Palmer .. F._ Holt Algebra l New York'w Rinehart & Winston, l978.vl"
’ i¢] i vs N

v Nichols‘ E n., Edyards, M L., Garland E. H., Hoﬁfman S A., Mamary, A.,w

4\ i”?e ' “"and ?almer W..F.' Holt Algebra 2 New York Holt, Rinehart & Winston,

R 2 P RO ‘,l_._ e
‘F_PaYne,hJ\*ﬁb, COXfOfd A:HF},_Lhnkford”ﬁF“ C.,land‘zamboni, F.'E."Algebra,One.

0y

:_Q"-; . New York- HarcourtJBrace—Jovanovich l977 r:f:-\-'

Payne J N., Coxford A, F., Lankford, F G., and Zamboni F. F. Algebra'Two.;

New York Harcousp-Brace-Jovanovich l977 lf"' , -.,~ '
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Formula -

7

o

L&

. ﬂArithmetic Word -

" Story.

Number ‘, =

Definition

-

<

“unknown.

One or more équations are” given, along with values.
' ' - : o T T -

L

One or more sentences are presented

'w\

) orimore unknowns;,'

“for some of'thefvériaﬁles,'

for an unknown.

Five Formats okaroblems,

task is‘to'solve_for‘an_

Thg;task_is to solwe

s

containing.

one or more unknowns with no story line. The

N

Cow e
u,

'objects. o

[

‘ task-is to‘solve for_an unkno'

.'subtraction is given.

A story line involving simple addition and/or

A story line with characters, actions, and/or

.One or more equations ‘are presented, containing one L

i

¥y

N

3 > Example ”.'

.

X410 =2X - 2.

Use the formula R =

~'I=2, Find V.

that humber added to 10.

. number.

o Q;I:Td_'.“‘ j‘"ha's;' 5¢,

ilearns“ldcff

A hoat‘travels 8 miles-upstream against.

'current.

N .
.

.

or

He spends 2¢.,

-,boat in stillywater?

:w:
n

Solve for.,X

; Two less than twice is the same as

Find the f_l

f_is 3 mph what is the speed of the

ro "

10,

He' then

How much does he, have now?

:the current-inlthe same time-that it
':travels 12 miles downstream with the»7

If the speed of the current

o ‘_-‘,

6T R
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simple

“Simple

' fSimple

g
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“vo-Formula. ™

DRT.-

distance = rate x time IR

Work 1% outhR ..,‘. : . . ; :i .

rate X time

+

RIS S e S Sy
Unit-Cost, ,total‘cgst unit cost x number ‘of units .
S - i o _ ,

N el -

3 . B Lo
Simple Interest - interEst«:?;nterest rate x principal-

Profit profit

PR

Simple a:markup'rate x;cost

Discount ;'discount‘s—discount rate .x cost ”

-
.o ®

='rate x amount—2.

S ——

~ amount-1

'PercentA

ST o ST e ; e
LoggEeoea oo gome Common Source Formulas: for Story;

.fExample of Simple Problem 'Vi' - g

Prohlems

- If a car travels lO hours at 30.miles per hour,"

'If'a machine'can produceflO units per hour;bhow :

N1 pencils cost!écveach,,how.much will a dozen

' pen611s cost? - .. ‘T'"-'l,. . , ,' f

'.rstore is offering 25/ off the regular price.

'How much can you save?

. _how far:will it go? d‘ty . _.f‘

e ) . .

- . . ; . o

many units-can.be prqguced in an 8 ho%r‘day?

-~

How much will be earned if $1000 ig’ invested at

v8/ interest for 1 year.

» . '

o >
. . ; .
If a TV set costs the seller $300 and the markup

s

if 20%, - how much profit will be made9 :\ T,

ATV set regularly sells'for'$400.>/A certain

L]

H

" n

of 300 votes cast in an election Tom received 30%

0z
o1g 3o SISAT?UV“

fons

of the votes.‘ How many votes did he get?

P

.Lv‘ )
Ct
N

i
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N ! Table 3
. ‘i ‘ e ‘
. . Famllles, Sihple Categorles and complex Catepories for Story IPeoldems L
: ' [ & o
- r (J/ B

COST-PRR-INTT RATE
(UNIT CUST RATE)

AMOUNT-PER=TINE RATE
(TINE RATE)

FANTLY ' PORTION-TO=TOTAL | COST RATE

“(VERCENT COST RATE)

- L
CAMOUNT=TO=AMOUNT RATE
.- (STRAIGHT RATE)

NUMBER-STORY ~ .- ' GEOHETRY

i";uu'l.l-: CATECORY SIMPLE DR SIMPLE URIT-COST SINPLE INTEREST

(Svurce Formila) SIMPLE WORK SIMPLE

I'ROF1T
o

SINPLE DISCOUNT

b

CUMPLEX CATEGORTES  MOTION | T FIRED CosT INTEREST/ INVESTHENT

CURRENT U FROFIT

«
" WOH IRY MIXTDRE DISCOUNT
. : C AL o . :
. [ o
flilTl-Z.——S]m:le asterlsk (%) Indlcates some probiems are not story probloms,’ R

. }
Pouhle asterlsk (*%) fadicates all problems are not story problems.

-~ . 4

O

ERIC
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" 'Name

_ESimplevPercent'

 Part.

~ Consecutive Integer
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<

I

i Table 6

Some Story and Non-Story Problema

-,;7 | A L 1¥. o

:'Story Version : S

one piece is twice as. 1ong as the other.

. are their ‘places? =

;(none)

fy.John received 4OA of the 200 votes cast Ain an f—

e1ection._ How many votes did he receive? -;

.
-

A‘3 footiboard is cut into pieces such that )

‘How 1ong is each piece?

Pete is twice as old as his’sister::'IneZ.j

v .o

'ﬁh years he Will be 2 years older thanfhis

sister. How old is he now?

. In,afrace_three runners finiShed‘ih’ConSecutive*f

,ofdef andfearned_a'total of 15 points. -What -

i

' Non-Story Version - ;' ' '{

What is 40% of 200

' A certain numher‘plus twice that

,_numberiis'eoual,to 3. . .

 Half of John's age is the same as his -

: that their sum is 15.

: their sum is 6.

1

age ?;nﬁ§5fr‘ What-is-his age?

Find three consecutive integers such

-

o

' Find a two digit number such that the

first digit is twice the second and

»

i

T - L N 0 . 2
- g . . . R . o . : o :
RN 3 L - - . B . N N 8 o L
. . B SN . . . 2 : - . o » - e . : L e e e

i _ A4 :
- swaTqoxd £103§ Jo SISATE



.i Azu Co R ‘;" tn-‘Tahle 4.(antinued)- . f S ‘ S v 'l' - \_};'e

' Name T " :©  Story Version - S o Non-Story‘Version oy [

/

mgle . Gmem S . right angle is divided inco two
L g ' : L ;l¢  L ',h = » R . - smalier anglea.. -One angle is 15 mnre o
| | 1s'it?l. | | |

-ﬁumber'-‘. : © (none) L o e Fipd}a number such that 3 motelthan

T, - dnUhlelthe number is eqnaljtofgg.

‘Rectangle - o - John wants;to,covef“his window with travel . Find the'area of'a.rectangle if the

t"is?ickers.-'Each sticker isaltineh by 1 inch o 'length is twice as great as the width
' The length of the window is twice as great ' ‘:and the perimeter is 36 inches. :
I ':hf4 S B i';3as the width and the perimeter i 36 inches.”' . ff. L Ah" R ', e

S 'How many stickers does John need? S R BN

Y4

~sweTqoag £103g 3JO STSATeUy

RN JY
o
o
Y




COMPLEX GATEGORY.

STMPLE rCATEGORY -

CLOSURE 2. (4)

- AMEvDIRECTION- 3)7fx,

'L

'-”?‘gf SPEED CHANGE 2 (2)1;5*

f iJTOGETHER ABSOLUTE (49)

IND}[VIDUAL ABSOLUTE ( 25)

al l )

: :INDIVIDUAL RELATIVE (12) .
E'v.f‘i:-FINISH JOB TOGETHER (6)
"'l:";"I‘HREE TOG' THER (6)

i-THREE I.NﬁIVIDUAL -(5) G

.'FIN-I_S.H: J0B_ TNDIVIDUAL (2)




‘Table 5b - - " .ﬂ R o i

‘Categories and Témplbtes‘fbrfCostrPGEAUnit Family S ‘
':. B ) IR E AT . ( o U .

o ..y s . COST-PER-UNIT RATE (175)

¢ " coms 700 . “DRY MIXIURE (60)
<~ T — — — — :

. . e I
. . ¥ . - = . N . . . . r.‘ .
SIMPLE CATEGORY. (TEMPLATE) SIMPLEAUNIT-COSTS (13)4 E (same)_. - . " (same)

" COMPLEX CATEGORY . . .  UNIT COST*(32)

© TEMPLATES' . - . FIXED PLUS'UNITS (32) TOTAL NUMBER GIVEN (32) | TWO ABSOLUTE AMGUNTG (25)‘

ST _ ‘ .RELATIVE NUMBER GIVEN (31). ”INp RELATIVE AMOUNTS (25)
. THREE RELATIVE NUMBERS ) 'ADD TO GIVEN (8)
T : LI .

THREE RELATIVE AMOUNTS (2)

3
"’i.

14

5$marﬁozajquus 30 SISAIeﬁV'T"j-A"




. J

,;g, ' AR oL  <" R | "_,_' ‘ Tnﬁlu‘SQ’ o ‘
o ;/3 o : . o CuCegoriea dnd'Tomplqtcﬁ"for Pnrcion#ofrTthI Féﬁil&ﬂf

o PORRION-OF-TOTAL'CQSTS aun

‘
Res

\ '
M A
"

COMPLEX CATEGORY . . INTEREST/INVESTMENT (99) . ~ PROFIT (=) 'DISCOUNT (-)

R s
SIMPLE CATEGORY (TEMPLATES)  SIMPLE INTEREST (9) - . . '

A\ ]

- SIMPLE PROFIT (4) . SIMPLE ‘DISCOUNT (7)- /*

'SIMPLE INTEREST & TIME (14) ' SIMPLE COST (6) SIMPLE COST (8)

@

i o ' Co ' o : ‘.. : ' '»\ . ' .~ ‘,
‘TEMPLATES - . COMPOUND TIME (56)

¢

- TWO ABsoLuTE~AMOUNTs~(19), | . |
-,§§ ' SR %f‘v - TW0 RELATIVE AMOUNTS (il),. R o o | ‘~f:_“ . RO
' o o * 'IWO EQUAL INTEREST amoonts (8) - e .,;?fﬁELﬁfff ’T\;

”, ;;‘:;1.  ::_‘-‘ﬂi o .'. : :;7, iTHRéE’REtATIVk;AMOﬁNTSA(SSQ L ”:  . L 1“1,  ‘, ' ”v:;‘-, .4;1 R L 7:}?

|  fJDEPRECIATI0N B T Parrtn ol

T




, : : - ‘ L /
. S o tanle s N
. ' ﬁctéhgurluﬁ and 'l'amplates for mjnmm“t;-l'.at-:\nmunL’ b‘cinntly : ' )
TR AMOUNT~PER-AMOUNT Qe ;
UL R N B e
~ COMPLEX CATHGORY - DIRECT VARTATION (A3) 4 TNVERSE VARTATION (33) - W MIXIURE (60) =
. SIMPLE CATEGORTES o SiMfLQﬁRATE @ (same) R ~ (unme) '~
_ (YEMPLATES) ;‘ SIMPLE PFRCF‘T eza) | L |
o - © SIMPLE RATIO, (17) ‘ ’
O o sinLL PRACTION (16) ; g
o | ‘STHPLE INDEX (12) !
; SIMPLE PROPORTION (11) ) . ’
TEMPLATES - ',.'"‘MISCELLANFOUS'(#S):f o .'PRESSURE-VOLUME,kiOS, \ADD" 0 GIVEN (42)
| " UNIT COST (19) R “.PHYSiCS-(7).:‘ | -GWO‘ABSOtUTE.AMOUNTSx(18)
TRAVLL an et ._.e.'ae - MOTTON (7) < o
_ | . MAP SCALE-(leif: ‘ f? - €7g5:w0RK (6)
«X a§;~ " ':F': tWEiGHT,(B)’ .:.*f* . ‘;“f_ . 't_UNIT-COST (3) |

Lz

‘ émetgo;a 41035 30 sTsdreuy -

I ERSE VARIATION refer to same" angle template. Names in brackets refer to different situations,

“

o
=




1Y N .
' - ‘. Table S5e . =~ .
- - ) v . » . - . . ) » A‘ .a
' Categories and Jemplates for Number-Story Family , -
NUMBER-STORY *(90) S, T
COMPLEX CATECORY ~ PART (48) “* R AGE (38) - . 47/-.fEONSECUTIVE,INTEcER ')
SIMPLE CATEGORY )
(TEMPLATE) ” ° .
TEMPLATES - " NUMBER (*) - TRt NUMBER (%) - CNUMBER (%) .
'TWO PIECE RELATIVE (41) ' RELATIVE THEN NOW (28)  SUM (4)
THREE PIECE RELATTVR (7) - ABSOLUTE THEN NOW (10)
Not‘é__.-—_Other' nor}—story.cate;g,ories are: - NUMBER, DIGIT, RATIO, ANGL'E; ' . A
. _\' , » ’ . Au(v !‘:' N .
: y » VIR
‘ ’ \& \ - ' B - ‘ . i \‘. M ©

87

swa1qozg K103 30 STSATEUV



- LN »
' . Table Sf .
) ;' .Categorieg énd@Templaces for Geometry Family e
'GEOMETRY (69) = - . T
 COMPLEX CATEGORY RECTANGLE (46) . CIRCLE (7) - . TRIANGLE (16)
SIMPLE CATEGORY ~ . ~ SIMPLE AREA (10) B SIMPLE CIRCUMFERENCE (7) -  SIMPLE PYTHAGOREAN (16)
(TEMPLATE) S :
“TEMPLATES - | FRAME ABSOLUTE 1 (11) y
- RELATIVE AREA (10)
RELATIVE PERIMETER (8) - o R _
.\ FRAME ABSOLUTE. 2 (5) - . - o
FRAME RELATIVE 1 (1) |
FRAME RELATIVE 2 (1)
A .
N |
N
.\D
A2 \ ) N A3

_smatqb:g_&;o:s 30 sysATeuy

3



- . Table 5g

’Categbries and Templates_fdr‘?hysicsaFamily'and-Statist;cs Family

T pHysies A7) - . . " STATISTICS (30) A
4 . ‘ . . v - o v Coee . A‘ ‘ : . . _ . : — . L ,l‘"'_"" . ‘
* . COMPLEX CATEGORY 'FULCRUM (17) - -~ EXPONENTIAL (22) . - ‘-~ PROGRESSION (€:) I

bl
§

TEMPLATES - TWO ABSOLUTE WEIGHTS (14) - DECAY (10) - INCREMENT-DECREEMENT (8)

. TWO RELATIVE WEIGHTS (2) .~ . REBOUND 1 (7).. =~ e

THREE WEIGHTS (1) .  REBOUND 2 (5)

~

Note.--Other non-story PHYSICS problems are: FALLING BODIES,. OHN'S LAW, OTHER PHYSICS.

Other STATISTICS problems are: PERMUTATIONS/COMBINATIONS, PROBABILITY, MAXIMIZATION.

e

. R R S i .
o Reilegey v e 0D .;11.:_{..,‘\.’119-’-, ‘.'.:-’ SNV et

-

o€

sﬁanOJa £1035 Jo STsATeuUy
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"Analysis of Story Problems

Table 6 -
"lv;r_ R " Templates for Each Category,oflProblen_i i o - e

Motdon: 51m91e'nkrr(ﬁ'= 20)

’A vehicle travels a certain distance in certain amount of time at. a certain speed.
distance = | o
time ‘=

‘rate = - FIND S o : R
Variations:j'ratevnnknown (125; time unknown (5); distancefunknown t3).

hill Less drove from Boston.to Cleveland; a distance of 624 miles, in the time of,

:12 hours. Find his rate of. driving.

'Motion. Overtake (n = 23)

"'£C9ne vehicle starts and is followed later by a second vehicle that travels over the
pA .

Same route at a‘faster rate.

rate for A =

'“3/'rate.for B =
- time for A and B e

tine for_B.to overtake A ='FIND
'Variatiqnst ftime to overtake unknownj(l3), rate for A or‘B;unknown (5); distance
L . traveled unknown (5) |
A train leaves a station and travels east at 72 kn/h. Three hours later a’secondi

train leaves on a parallel track and travels east at 120 km/h. How long}will it |

take to overtake the first train?




"Analysis of Story Problems .

Table 6 (continued)

Motion-' Oppgsite Direction (n = 23)

'.Two vehicles leave the same point traveling in opposite directions.
. rate for A = . L s \.

'k rate for B'-

distance between A and B = g
. , o o ;;}(‘ ) '.
_time = FIND L T S o : . S

‘_Variations; time unknown (16),’raté unknown 7.

Modification:_ vehicle B starts after vehicle A (3). _'“%Li”k
" Two trains leave the.same station at the same time. Thegxi%avel in opposite
lidirections; One train travels 64 km/h and the other 104;kd/h. In how many hours
.will they be 1008 km apart? . f.. [ o @. o ,
hotion:‘Round_Trip (n iild) ' ‘5 : .

A traveler (or,vehicle) travels from point A to point;B %nd_returns.

rate.from.A‘to.B % | | ‘
e rate from B to A =';:____
’ time for entire trip =

-distance for entire trip = FIND ;

e e ol

”fwgVariations' distance unknown (lO), time pnknown (3)

\

Modification. Delay before starting on return (3)

George rode out of town on the bus at an average speed,offZO miles per’ hour
i i;- N .
_ and walked back at an average speed of 3 miles per hour. ,How far did he go if
: jthe entire trip took six hours? {w :
- . ; v ;{ £‘ .
. ! ? ‘ "] s
i i . \
] b
|| NE
5 - I EE
Qo ) 1 -




‘Analysis of Story Problema

Table 6 (continued)

© Motion:’ Closure 1 (n = 12)

e,

Two vehicles start at different points traveling towards one another.
rate for A = | - |
rate for B = Zgb"
distance between Axand'B‘-%ii;;;gf.
time = FIND | |
A Variations: time unknown (10), rate unknown (2), find distance (0)
_ﬂodifications Vehicle B starts after A (4) )

- Two bikers start at the same time from towns 36 miles apart. The bikers mgve

toward -each other' one travels at 4 mph and the other atﬁ8 mph. How long will

it take for them to meet? -

':Motion-fSpeed-ChaAge 1(na= lOf

A vehicle travels at ‘a certain rate for the first leg of a trip and then changes to
arother rate for the remainder of -the trip.
('.rate_for_first part.of_trip =
_ rate’fzf,second part of{trip =
total=distance - -
'tot:al timeu;_;; ; SR R
" distance for first part (and/or second part) = FIND -,
A variations ' time unknown (3), distance unknown (7)
n«g. Otrotrot jogs and walks to school each .day.’ He averages 4 km/h walking and
8 km/h jogging. The distance from home - to school is 6 km and he makes the trip .

in 1 hour. How far does he jog in.a trip?

——




P T ey

":“?;Ef,_ 1h1 R " i_"_l PR 1A551y519-¢fts£5:y“?£¢biéms,v
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.
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!

W

Cen
-

?} i;fj'f_‘: - ~3”f. .7 o Table 6,(eontinued).

. Motion' Egual-Times (n = 8)

One vehicle travels a certain distance at a certain rate in the game time that a '
'Second vehicle travels a certain distance a dertain rate. |
,distance for-A =
¢ . distance for B =';;;;;_ B B v_f‘. L o E __'. -
rate for A= REL rate for B - ‘ E ._.v I néu'
rate for A (and/or rate. for B) = FIND ._'~ i} o »_‘fl _tf

Modifications. While one goes X distance, other goes Y distance (2)

A car travels 300 kilometers in the same time that a train travel

The speed of the car is 20 kilometers per hour more than the

Find the speed of the car and the speed of the train.

Loty

¥ B
‘“Va, L

Motion. Equal-ﬁistance(nb- 7)

 One vehicle trave_s,a<certain amount of time at a certain rate and covers the same 3

] . . o

distance as a second vehicle that travels for a certain amount of time at a
certain rate..

'_rate_for A'= o ’bﬂ. )

rate for B =

'vtime for A e REl time-for‘B.-
distance traveled by A (or B) = FIND
Variations.‘ distance unknown (3), rate unknown (2)," time unknown (l)
Modification' While one travels in X time, other trqyels in Y time ).
_An. express train travels at 80 km/h from Baysville to¢Seneca.l It-takes‘2.hours :

_ less for the trip than for a passenger train that travels 48 km/h. How far'apart»

are Seneca and Baysville?‘




Analysis of Stgry Problems
: @ PR SR

‘ Motion: Tfiangle (n-=‘4)

) 2Two vehicles leave same point at same time a"ﬂ‘ .

another. !tﬁ ' ’ A ¥
rate fér A = REL rate for B i

e AR o » -

. time for A and B = L R

v . v . - I i} . '( l' - L .. o . . //,’
distance between A and B=__ §: .- H}\ - V‘f.“'kT

K /“ '/'7/' . .
~for A (and/or rate for B) = FIND -

f-wTwo joggers leave the same point at right angles to one another. 0neitravels
! (’ /"

l km/h faster ‘than the otherA\ After 2 %ours they are 10 km apart. 'Find the_speed'

.of each v ‘ . - A.' ~.3@

IR

c.aom point A to point ‘B. and returns.

“rate ‘from B to A = - RO N
N _ -~ T . SR _ - -
tir2 from A to B'= REL time from B to A - o o L DR
distance from A to B = FIND ‘
A\
Variations' distance unknown (2), rate- unknown (2).

Polly Paddle has just enough money to rent a canoe for. 2! hours. How far out i.

on the lake can she paddle and return on time if she paddles out at 3 km/h and ’

. _ _ Co e _ N
- . back at 2 km/h’ T - “.A N | )

Motion"Closure'Z (n.é*ﬁ) 'J'vf;" i‘_f‘ _" " o ..
T distance = R ', B ,;}ﬂ ) "”i;fy_

time = . e N L

" rate fot A = REL rate fot'B-




2\}f'f ‘,"'fﬂA; ;; . .Anaiysis"of'Word“Prohlems-:
o - :36~>

PR

Table 6 (continued)

S

- rate for A (and/or B) = FIND . R
) Two hikers start at the same time from owns. 36 miles apart. The'hikers‘move

’ v

ﬁ.towards each other and meet in 3 hoyr's . - One hiker s going twice as fast as '»'

" . the other. What is the rate of each hiker?

-Motion;.;SameeDirection kn = 3) o

"'Two;vehicles-ieave‘same point at Same.time trapeling_in same direction;at different
.rates?_';‘ | . T - -
: ratedfor A = _____;“ L . : . ‘ ; ;~ . - v
.rate for h_='k e .h'_ L -_‘_‘. - o . . fh '._ o ii"°‘ilv
distince.between A.and-Bt=

time for A'and B = FIND - -

- Variations° timevunknown (l),'distance unknown (1), rates unknohn (l);

Motion: Speed-Change 2 (n'=2) . il'f-, \

-

A vehicle travels at a certain rate for the first leg of a trip and- then changes :
to another rate for the remainder of the trip. | e
rate for first part = REL rate for second_part

L.total dis"t:a\'__lce'= '
- time for:first_part =

_ time_for-secondipart s’

. rate for first'part (and/or-rate for second part) = FIND

Current: .Total -Time-l‘

A boat travels a certain distance with ‘the current and a certain distance against
' the current in a. total time.

. rate of current =



¥ Analysts of Word Problems .

, . 9

’v'::TableHS.(continued)

B

’:;ndistancetwith current = B .
) distance against current = *;r—— . 3
total time = ___;__ 'ji
" rate in still water = FIND v - j" _ ;‘1, 4"3 .a f. .

o

Variations. rate. in still water unknown (6), rate of current unknown (7)

‘ .

The current in a stream moves. at a speed of 4 km/h., A boat travels 4 km up~

stream and 12 km downstream in a total time of 2 hours. What is the speed_of

) ot vl L

_the boat in still water?

P

Current Round-Trip 1. (n = 13)

Ce A boat»travels a certain distance with the current and a certain distance againat
'the current in a total time. ~. ot

,rate,ofvcurrent = ;___;_ L }‘ :2 ‘ ‘4" o .”.: ,"'“j‘." IR _;
- distance with:current‘é
distance against-current -
total tine =.;____; - .bi - - o ; L | : ;; B
.rate in still water = FIND ,-% ‘ - i, ’ -' i; 'i o 2

TLwe

_-Variations. rate in still water unknown (6), rate of current unknown (7)
~ - The current in a stream moves at a speed of 4 km/h. A boat travels 4 km upstremn‘“

. B

and 12 km downstream in a total time of 2 hours.' What is ‘the speed of ‘the ‘boat

o “in still water? : ‘ ,

RS ‘ : '
1'Currént‘ Round-Trip 1 (n=10)

.

A boat travels with the. current in a certain time and returns against the current
in a certain amount of time.

time with current =

'ftime against“current~= o v co L

o




" rate of‘current =

ireturns 1in 9.97 hOurs.

 Citrent:  Round-Trip=2 (n = -10)'

“ Tagainst the current.

"~ from Swampville.‘

o

' time with cuﬁ%ent =

' Variations:

rate in still water = FIND S e

AN /r

!
1‘
' ﬁeble 6 (continued)

=‘: Modifications. story- line with boats and airplanes.

o~

o 38:‘.

»

A boat travels 3. 15 hours downstream, where the current is 5. 82 km/h.-

Find the speed of the boat in still water.

Analysis of Story'Problems

e

i

A boat travels with the current in a certain time and returns in a certain time

distance one-way-= L . : 'ﬁ.vf

&

. N ;. S S
rate in still water (and/or rate/of current) = FIND -

I

Fly High Airlines flies from'Podunk to, Swampville in 5 hours with a. tailwind.

&

l

.f’Modifications-f story line with boats and airplanes.

S

rate in still. water unknown (9), distance one—way unknown (l)

“

The return trip, against the Bame wind, takes 6 hours. Podunk is about 5550 km

/

/
o/

Find the speed of the plane and the velocity of the wind.,

..,’

Current.' EdualéTime (n'Q 9)

A boat travels a certain distance wﬂth a current in the same time it can travel

RN

a certain distance against the current.

rate-in still water =
distance.with current'=l ~
e s

distance against current = _ f

rate of current = FIND

-

(VLR

\

e

_Variationslﬂ rate in_still'water unknown (3), rate of current unknown (6).:

B

~



e

,f i Tk T I Analysis of 'StoryiProblems -
) ) - ’ ‘_ . . ..39 .
. o B S X -
. - By . |
A boat travels atta rate of lS kil meters perAhour in still water. ‘It travels )
GOJEilometers upstream in. the same’ time that it travels 90 kilometers downstream.v'i
. What is the fate.of current? A o 'i P 3
T Current,' Part (n = 2) - \/\ _ o ?
. A boatftravels at a certain rate with the current and a certain rate’ against the
current.r ST ST j"{. DT o . ',7
rate withfcurrent CI SRR - o I S . i
. - . K T L T NG o ' Pang
rate against current = 7-“f""§A .5';j‘;*h.f~ ' ””: o M L
ﬁl o rate in still water (and/or rate of current) = FIND :‘ d;f-pt Ve K B
SR i T .l." %
AR Fairfield '8 rowing team can row downstream at a rate of 7 mph. They%can row
;;f . back to the starting\\\int at a rate of 3(mph. Find their rowing rate in still
O fﬂuwater and the rate of the current._ ,'f"~ y 'fuf. - . f K
Current: Round-Trip-Relative l (n,w 2) e S N
. .The time to travel with the current is-compared to the time to travel the same
R distance against the current. ég. ’ Lo R " - B
'}rate 1n.still waterg=- T e . . ) A ’
rate of current = - . :
time with current'i REL time against curfent e B : :
distance onenway = FIND L N '_- ;ﬂ o .:_“ 'Ag _ ’:‘- - I
Variations' rate of current unknown (l), distance one-way unknown (l) o
‘,1 _ The air speed of an airplane is 225 miles per hour.- Flying from city A to %‘ '
SR ) e
- ‘city B, it has a tailwind of 25 miles per hour. It takes 3 hours longer to flyﬂ% )
";l .
i
from B to A than from A to B. How far apart are the two cities7 . '
. ) .
\) ) . ) ) A . . . : .' ) » R ..“‘- u(zt ) B o .

ERIC _ - . _ .

Aruitoxt provided by Eic:



. .. .. 7 . . . RN '.: ) - - A . :~ i ;~:. a
e S T f - - ~ Analysis of Story Problems

."*_

Table 6 (continued)

. Current: Round—Trip-Relative—Z (n = 1) : o — o ; _"‘ P
v The time to traVel with the current is compared”to the time to travel the same‘

distance against the gurrent.fr_‘ o T T

.. Trate with current ="

‘rate against cur;ent =

time wiﬂg:current =: REL time against current - e L

A ‘ ‘

) distance one~way = FIND

A ship can go downstream from town A to town B at 32 kilometers per hour in five
|
Al ‘ .
hours less time than it takes to go upstream from-B to A .at 24 kilometers per hour.

S

- _ E70 T : j

‘How fargapart are theﬁtowns?.

|

. — - A . 3 ] .

: Current'-Round‘Irip-Relative-S (n = 1) I, e P . } g,

: @, ’ . s . RN
% - .w

e

The time and rate to travel with the current is compared to the time and rate to

travel against the current. . ;f " : ‘ o

v

distance one-way = _ - ’ T o T BRE

a /7

. . - : o e

" rate.with current = REL rate against current
time with current = REL rate against current
rate with current (and/or rate against current ) = FIND

An airplane flew a round-trip training flight from airport A to airport B. The
distance between the two a}rports was 1200 miles. Going against the wind the’

.

pilot flew 60 miles per h?ur slower than returning. It took one hour more time

B

going than'returning._ i#at_wasvthe Spesdigoing and returning?

R}

Current: Total—Time-2'fn = 1) . : )

A boat travels a cersain distance with the current and a certain distance against'

the current in a tof él time.
. .@. .

rate in still.watet - - \;:; - : : o L "
9
ERIC




‘ . o o - Analysis of Story Problems
R : | Table>6 (continued)‘ ‘ ‘
rate.of current'-
time for‘two-way trip =
'.distance for one-way = FIND
Tim can- average 12 mph with his boat in still water.v In a river with a current

N of 4 mph it takes'him 9 hours to travel from point A to point B and return.' Find

vthe distance from A to B.

WOrk; ‘Simple Work (n =.5) .

A worker produces a certain output by working at a certain rate for a certainﬁvg
amount of time.
rate of work =

Cemes T

‘ v output = FIND j
.Variations output unknown (3) tine'unknown (2) ' e ’

A fisherman can catch and clean a. fish every 20- minutes. 1f he spends:an“S.hour

'“Aday fishing, how many fish.will he bring home”

o

.- . ', v

‘ Work Together (n = 49)

" Two working together' given individual rates, find combined rate.'

c V'A- . X -, . . "_x& ' .
: : 'rate for A= - i o T T

™ rite for B'='
ﬁrate for A and B together = FIND O
Mary can do a job in 5 hours and Jane can do the job in h hours.. If they work

- -~

together, how 1ong will it take to do. the job’ﬁk

.( f.

Work' Individual (n ] 25)

v

Two working together' given combined rate and rate for one, find rate for other
N




\

'rate'for‘A and”B'together”- '

rate for A'and B'together'ﬂ;;____

. o ‘ R | _ - ;,’ .3‘ o Analysis of Story hroblems
i_Tabler6'(continued)' ) ', °

“raterfor A= ;;_;;‘, o § o - R ';

rate for B = FIND 7 g" :7 ,4; : B 7 ;f - ‘:_- W_f

To do a- job alone, it would take Jane 1! hours. If Mary helps they can do the job

in l hour. How long would it take Mary to do the job working alone?

Work: 'lndividual-Relative (n e,lZ)

Two.workingftogether; given combinedvrate'and_relative<individualxrates, find

individual rates. .f

rate for A = REL rate for. B

_rate for A (or B) = %gND ‘

WOrking together, Mary and Jane can do a job in § months.v It takes Mary twice

as long as Jane to do the job alone. How long would it take Mary working alone?

Work: Finish-Job—Together (n = 6)

One worker begins and is joined later by another' given individual rates and time

. of one on job alone, find combined rate for rest of job

rate for A=

rate for B = _
time A works alone = S o . ) »

rate to complete job for A and B working together = FIND R S

L Mary can do a job in 7 hours and Jane can do it in 5 hours How 1ong will it take .

N -
. e kel s

-"iaboth to finish the job after Mary has been working alone for 3! hours?

*

Work Three-Together (n = 6) o h ﬂ' R ﬁ R

¢

Three working togetherf given individual rates, find combined rate.

" rate for A = L .jt'° o . 'f'”i EE L S

(\



‘rate for B = ' e

‘ " Analysis of Story Problems -
43

Table 6 (continued)

rate for C - - o v L T SR

‘_rate for A and B and C togethen = FIND

. To do a job. alone. it;would take Jane 3 hours Mary 5 houre and Jerry‘6 hours.

: One worker begins. and/is joined 1ater~by another; given coQEQn'

-time A works alone = ﬁ}ré-:
- rate for B = FIVD o :--‘-, .}.;¢~

’Together they finish the job inol.mour. ﬁow longtwould it ta Marjit

ERIC

Aruitoxt provided by Eic:

1rate‘for'A_and B’and‘bttogether'- ’

" rate

i'rate for one, find’ rate for other..-z“'

How long would it take if they all worked together?

&

-

Work: Three-Individual (n= 5)

1Y

Three working together, given combined rate, and two individual rates, find o

other rate.,

rate for A = .

————

‘rate for B = )

for C E‘FIND

Mary

Work: Finish—Job-Individual (n = 2)

: L : . ’%ﬂ ".,

rate for A = i_k

c . n

ceg " :

rate to compl ete job when workinggwith’ﬁ = B

R

,,v‘.

s'; w:‘

i

>-
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0 - - . : . .

ol i - v, iy

e - a,v'..d L 0 .
Py LA ﬁ,

Work; Together-Ralative ('n -

-

t;._'_u- a" - ‘ & ’_.‘ - ~”,-_ ‘_ o ‘v.""‘v
. combined rate. 1 G
B R | R b RS '
.o Y s
,rate forA= A LA
RS A f*"‘f T

R ‘. - . .
r'ate fo’t B ='REL‘7 ra‘te for A and B together B

.,,‘,

o

§ate fo'c}A and B" ‘to'gether = FIND

Maty can’ do a job in 3 ‘minutes. It takes Jane 4 minutes longer to do the job |
R AN 3 o4 bognE N ' .
than it takes Both of them working together. "How long does'-,it ‘take to‘rdo'_the job .

-éif:: both,wo.}:k‘ -together? A

B

Variations ; unit-cost unknown (10), total unknown (2),_number of units unknown (l). K

: £ ]
‘_'rj‘_ -Jezn ,worked 5 hours.‘ She earned a total of $15 ‘How much does she earn éach hour’
Unit-(f’bst a #ixe§-Plus-Units (n = 32) A R . o

Total Cost V'r wage) is based on a flat cpst plus a certain unit cost applied -

\',.

: .. to_:'a‘ c gta ; number of units. T . 7‘ - RS
)g "¢ ¢ flat cost j‘=,‘~‘ 5'" K
R 7ifhit9'é0'st' =" ) .
number of units = . ‘
£otal.cost a FIND Ly
. I R .
Va::iations. total cost unknown (23), unit cost unknown (7), flat cost unknown (2)
e
59
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Table 6 (continued)
: Sixteen balls of yarn can be bought from a mail order. house for 29¢ each plus

= A
§2.72 for postage. What _does the total order cost?

 Coins:. Total-Number—Given(n -'32)

A certain number of coins, consisting of two different types of coins’, totals
a certain total amount.

number of coins =

value of coin A =

—————

yalue of coin B =
'total value of‘all coins7='.

r——

_ number of coin A (ana/or number of coin. B) = FIND
Modifications:;story lines about coins, stamps, tickets, items sold in- store.

A collection of 25 dimes and quarters amounts to $5 05.- How manynof each kindi'

_‘of coin are there’ o o 3

gLins' Relative-Number-Given (n = 3l)

S,

: In a collection of two types of coins, the number of one type is related to the:

number of the other type and the collection is worth a certain total amount..

‘- . g .

L 'ufnumber of coin A =’ REL number of coim

value of coin A =.;>

—————

.;_value-of coin B =

total value of all coins =

'""qnumber of coin A (and/or number of coin B) = FIND

o

Modifications._ story lines about coins, stamps, and tickets
Ken 8 coin collection contains 7 more dimes than nickels. In all, the collection

- *amounts to- $3 25 How many of each coin does he have’

' '-.tg;j ,




. . of the third:type’ and the coilection ie worth a certain
_ number of coin-B = REL number_of coin C

‘value of coin A =’

;total valﬁe;of“allrcoinslﬁ‘

| number of units of A (and/or number of units of B) = FIND

SRt

Lo ’i i

, : . .
S - 3 i : Andlyeaa}pf Story Problems
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K
Table|6 (continued) 1
‘;\. o] ) ot ,‘b*‘l
Coin: Three—Relative-Numbers (n =7 (it .
- ‘.‘A';,,’ ’
ot
In a collection of three typea of coins, the number : ong type is related to &he.

§

number of second type and the-number'of the second t e%

o

L
Sr,
P

,related to. the umber

total amount.
. i
number of coin A = REL number‘of'coin B '.P

-
i

. v

D TR T

cc.
i R iy T
S J‘&‘%;L = -

. . 1
v T . <
: .

value of_coin_B = - N LN

R e T

value of coin C =h

\r .
Y

'number of coin A (and/or number of coih B, and/or coin C),= FIND

_Jill has some pennies, nickele, and dimes. In all she hab‘$3 92. The ‘number of

nickels is two less than. the number of pennies._ She has 13 ‘more dimes than

(l‘,.
L

_pennies. How many pennies how many nickels, and how many dimes does ‘she have?

_

. Dry Mixture Two-Abeolute-Amounts (n = 25)

Some amount of one item with a certain unit cost is mixed with some amount of
'another item with ‘a certain unit cost to yield a- total amount withﬂa certain unit

_cost' individual amount unknown. , B

unit cost for A=

unitlcost for B =

. total amount for mixture:=-‘ . o e

unit cost for mixture = S S _' o . Co.

»
(]

o Modification:.‘story line with'price per pounda,per mnetric unit, or per piece.,.

oo S ' S : . T
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’TablelG'(continued) '

A grocer mixes peanuts worth $1, 65 a pound and almonds worth $2, lO a pound, She

~ wants 30 pounds of . the mixture worth $1 83 a pound. How many pounds'of‘each<should.

—

'the grocer include in the mixture?

Dry Hixture: Two-Relative-Amount (n = 25)

'Some amount of ‘one itme with a certain unit cost is mixed with some amount of
another item with a certain unit cost to yield a total amount with a certain. :
~ total cost, relative amounts are known.

unit cost for A =

'unit cost for B =

©

";total cost for mixture = ' : . .

fnumber of units of A = REL number of. units of B i

number of units of A (and/or number‘of units of B) = FIND
’ Wodifications story line with price per pound, per metric unit,.or per piece.v
'Pedro wants to mix candy selling at $2. 20 per kg with another selling at $2 40 )

per kg.n He wants to make an $ll 60 gift box. The number of kg at $2 20 per kg

'is 1 less' than the number of kg at $2 40 per kg. Find the. number of kg of each.'

,Dry'Hixture‘ Add-to-Given (n = 8) -; e . _' S s

Given a certain amount of one item with- a certain unit cost, some amount of ;pwt_

A o

: another item is added to yield a total amount with a certain unit_ tost.

‘ unit cost for}A s BU R | ;///, St

uunit cost for B =

' 'number of units of A =

—————

' unit cost for mixture =

| Vunit cdst B;ﬂ,FIND S _" R e T :v.r-f: ot

R . . .
N - . . ! . A\
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: v Table 6 (continued)

Some corn costing 60¢ per kg is added to 50 kg of . oats costing 90¢ per kg to make

. animal feed costing 75¢ per kg. How many kg of corn should be added?
, o . T AU ) .

Dry-Mixture: 'Three—Relative-Amounts (n.-72)i' R C ! R

' .unit.cost for A =

'grams of each chemical should be used? o SR

‘Interest:'.Simnle Interest (n‘#'9)'

'Certain amounts of three itmes with different unit costs are mixed to yield a

' total amount with a certain total cost. =

! unit cost for B'=

unit cost for C=
number of units of A = REL number of units for B

number of units for B = REL ~number of units for C:J-

y total cost of mixture ="'

number of_units of A (and/or B, and/or C) = FIND L e

‘Chemicals A B and C cost 60¢, 40¢, and 80¢ per gram, respectively. They are
Amixed so that the number of grams of B is twice the number of grams of A and

'_is 3 1ess than the number of grams of c. _The_mixture'is worth‘$1i.40; _How many:

W -

N

A certain:interest rate'applied:to-a certain princioal.yields_a'certain-amount‘of”

interest.' E o g ‘ hh o S . ; s

amount of interest plus .amount ‘of principal R amount of interest =

rate of interest a : '. S S amount of principal =

. amount of principal = FIND . R ‘ i . : rate of interest ='FIND

Variations principal unknown (4), rate unknown (3) interest unknown (2) a,,if’

' An investment is made at 64. It grows to $848 at the end of ‘the year. " How much
- 5. -

".was originally invested° v: _ [. o ﬂ .

oy o
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Table 6 (continued)

Interest: Simpla-Interest-Time (n = 14)

) amount of interest -

A certain interest rate applied simply to a certain principal for a certain

‘amount of’ time yields a certain amount of interest.

.amount oflprincipal,-"

ratwvof interest = _ S

. . - - i‘(": ’ ;_«_ i ’ ' o
time of loan = FIND . : 'Mf; R ﬁg’

. B . s [V C R ‘ .
Variations' time unknown:(é);,principalrunknown'(4); rate unknown (3); amount of

‘interest unknown (3).

»Sheila borrowed $2700 from the bank at 9 z interest. She paid $499.50_in,interest;

How long did she keep the loan?

" rate of interest =

Interest' Compound-Time (n = 56) ‘h 'f SR ' - o
A certain interest rate applied compounded to a certain principal for a. certain

amount oﬁ time yields a certain amount of interest.

: amount of principal =

. time of: loan =

-

_amount of interest plus amount of principal = FIND

,Variations. rate unknown (29), interest plus principal unknown (18), principal

:l(S) time unknown (4)

Lr

$750 is frvested at 5% compounded annually._ What amount will be on -

theAccount at the end of tw0»years? '

_ Interest: Two-AbsoluteéAmounts (n.= l9) : S L : R
;A certain amount of money 1s split into two parts with one part. invested at ‘one -

rate and the other part invested at another interest rate. o o S r



; f' another amount of ey invested at a. different rate.
:amount in‘part‘A‘= l L ) : R o

rate. for part Bw _ L , L

‘.‘at another rate..‘ o '.‘7-»—»u.;“L'j ,’U

Interest: Two—Amounts-Equal-Interest (n = 8)

rate for part A =

- rate' for part B =

Analysis of Story Problema
} R o ~’50 ,
| " Table 6_(continuod)
total amount invested = ;__"_ |

e

‘rate Eor’part A=

amount of intareat from total investment - '-’,4_5 , \o
mount in part A (and/or amount in par: B = FIND .= - .

Part of $2000 is invested at 7.5% annual interest. ‘The rest.is invested at 6%.-

m—

' Last year s interest was $136.50. How much money was invested at each'rate?

interest: Two—Relative-Amounts (n = 11)

"7fA certain amount of money is invested at ‘one rate and another amount is invested

¥

| amount in part A - REL amount in part B S : e BN

rate for part A=

'ffrate for part B =

amount of interest from total investment =

amount in part A (and/or amount in part B) = FIND‘

‘ Delaine Jones invested a certain amount of money at 6% annual interest and
' $2000 more than that amount at 8% annual interest. Last year she received ,

~ $580 in interest. How much did she invest at. each rate’ ' -

A certain amount of money invested at one rate yields the same interest as

e . : . .
. ; . . o~

amount in part B ='FIND . ,-‘ \A-'b, S P - o e_" U ,;
- o ) - ' : (VR S i .
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Table 6 (continued)

+

“Alan Tokaahirq invasted $5000 at 7% interest. How much muat he invest at

6.5% intereat to obtain the same 1nooma?

Intereat: Three-Amounta (n ~ 3)

Part of some is inveeted at one rate, part ia invegted at another rate, and

part is not inveated at all.. o i

n e . . L ‘ " . ) s :

rate for part A =
b amount of part A = REL amount of total

rate for part B o=

*h-_ vamount of part B - REL amount of - total
amount of interest from investments,--
total amount = FIND b P _gb o _-‘,‘ 5

' Alba invested one-half of her money at 5. 75/ interest and one-fourth of her ‘

’

_money at 5 5% If her total interest at the end of one year was $l36 find her

o original Sum of money v
: . A

f:Interest. 'Depreciation (n'= 2)

RN

A certain amount depreciates at a certain rate pertinent.

original value =

ratevof depreciation = b;;__

-current value = __L;__ |

number time units = FIND '-1'; .: - '. . ' f-.¢ S .- |
'A plece of machinery valued at $50. 000 depreciates 10% per yeaft by the fixed

.”"rate method. After'now many years will the value have depreciated to $25,000;

o

_-Profit‘ ‘Simple Profit (n*='= 4)

The amount of tax on an amount is determined by applying the rate to the amount.-;

. high price minus low price =




,_..—--———"- \‘ J“"

4 ‘ ‘ 'A a
» ' ‘;\ . : a
. L - Analyata of 9:ony Problema.
‘ ’w§——iLf R v . x
" Table 6 (continuad) Ny
pergent profit w ' et ,'. }_f
low price = FIND -~ | Vi

- VariationEx low price unknown (2) percent unknown (2).-

1

A 6% exoiao tax on the vnlue of a car amounta to $lBO. What ia the valueg

ot the cnr? B - o :{;wﬂi e

Profitx Simple Coat (n = 6) 3:“39

A certain percentage applied to One price. yielda a profit that ias addediiogthit

price to make a selling price.. "iimg____;ﬁ#""ﬁ”’ “’““m_“hmfyﬁ
K }I

v

percent profit - | _— : ""~ - : S
! : ’ - * . . s TRy . . N .“ ‘_ '
low price - mu: I . LT i IR

Variations" low price unknown (4) high price unknown (l). percent‘fnknown (l)

A merchant sells a camera for $250.v Find the cost.- if the profit is 25/ of the "ﬂ

. - o ' - - ¢ ' . ' l.'
;cost. T S : o O

T . — R
t Discount: Simple Discount (n = 7) S '

'The amount of discount on an item is determined by applying the discount rate —_—

e N
to the original price. : : L f
i~ N ' UL e T L
g ) . 9 » . B . B . ‘Z R - . . P
original price el . ' [ .
/ . . : V . . B _’\ ‘ L _»t B ] \' . o - ' . ) '.‘.
,percent discount = __ .- . - o T e ST v

amount of discount = FIND v“

> N

Variations" amount of discount unknown (5), percent unknown (l) original pricé :

unknown (l) P - ; o
Vol .i o : . o o
ﬁyrone gets a 10/ discount at the Stereo Center. He got $4 off on-é'tape"'
. recorder. What was the regular price7 Sy ’ o
\1. B ' ’ 0. " N

A

‘C-3. N
-3

e

S oNa .
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.ff . . - o Table o'(continueojiih% | |
i: Discounr-: Simple Cost (n = 8) |

:3 The price of an item is discounted by a certain percentage"_.A.'v' - T
- 4,discount price = v ‘.
. percent'diecount - ) i \

originai prioe.= FIND

‘Variations:' original prioe unknown'(s); peroent unknown (25;_oi5oount price‘
1 “ unknown (l);' | ) | o N

. An applianoe store‘drops:tbebprioehof‘a certainlgé?éié%‘TV718Zito,absaie Pfice'1;

of $410. 'What was the former price? P

.

‘Rate: Simpie Rate (n = 8)

"Di_ A certain rate applied to a certain number yields another number‘

number of A units = - ' -tl' /

B

. number of B units =

rate of A to B = FIND

Variations. rate unknown (5); number of A'unitsvunknowni(z)} number of B-units"

: unknown’ (1)« . - ;
.A student ate 4 hanburgera;in'lG minutes‘ What‘is the.rate_in bamburgers per'
¢ miauter | | | P E
= 26) L B R
"7t1\,; Afoertﬁin”percentage of a total pields.aipart. o f
i bbercentage ; ____;, | | | f;?
number of part - FINb B - ‘~‘ R ~_ g 4“

Variations part unknown (12), percent unknoWn (12) total unknown (2) f?l .

Suppose 10/ of 1200 students were absent. How many - students were absent'7

’

7
b

Q : - .\‘3 T ' X ’ ) . _' L
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Table 6 (continued) . .
. 'Proportion. éimple Proportion (n = 11) ' ' - ‘ v;. S | | "5
A certain proportion of a total yields a part.. . | B
' proportion —!;_;;; _ '. | ‘* ii¢ A
.knumber in'total = :
pnumber in part = '_.” B  . ( 5

s ’ .

. Variations: part unknown (6) total unknown (5).

Lee's batting average is .675 _ how many hits should Lee score in 5000 times at bat’

A

~

~ Fraction: Simple Fraction (n = 16)

>

'vaA certain fraction of a total yields a part. h
.fraotion =
numberlin part =
o igber in total = FIND
lrpiijariations' part unknown (6); total unknownl(ll)

‘About $2 billion is spent on- advertising in magazines.. 0f this 4/5 is spent on

. T.V. ads. How‘much is.spent on T.V. ads?

_ 4 : ) . ' ) ’ . ) L esd

Index: Simple Index’(n = 12) AR ;

A certain index applied to a part yields a total.

S

index = ut;f\ﬂ

‘number;inutotal ) ' ' ; . o/
u\ ‘ P .

5"numker in part = FIND

o
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Table 6 (continued),

o

Ratio: Simple Ratio (n = 17)

" A number of elements is related to another number based lon some ratio.

ratio of A to B = a

number of A =
number of B = FIND - - .
Variations: part ugknown (13); ratio unknown (4).

Ihe;rftio;of women to men in a class iy 8 to'5. If‘therT”are 40 women, how
B o - ] : _ ,

. i : : A

many men are there? o . v S . -

Ea

Direct Varation: Miscellaneous (n = 36) L 3

" If a certain amount'corresoonds to certain number of units, then a different
LA . . .

famount,will'correspond to a different number of units. |

amount for A =
T

-units for A=
units for B =
“amount for B = FIND

, Situationsi shadows of varying 1engths, work, physics, recipes, etc.

<@

CIf a machine can make 11000 bolts in 2 hours working at the same rate how many

can’ it make in 5 hours?

" Direct Variation: Unit-Cost (n ='l9)

If a certain number of units cost a certain total amount, then a different number

of units ‘cost a different total " amount.
total cost for A= o L ; f'

number of units for A =
-number of units for B =

total cost for B = FIND - - . .
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Table 6. continued) - ,FV '.',u\.

Twelve slices of pizza cost $6. How much would eight slices cost”

_Direct Variation Traveling,(n'- 10)

I1f a certain distance can be covered in a certain number of days (or using a~'

_certain amount of gas), then a different distance can-be covered in a different

'". using a different amount of gas).

' distance for a =

number of time units for A =
 flumber -

number of time units for B.= B

distance for B = FIND

‘Maria traveled 700 kilometers in 5 days. ‘At this rate how far would: she

travel in 24 days?

Direct Var#ation' Map Scale (n = 10) - . o .ﬁ

If a certain length on a map corresponds to a certain actual distance, then a

£

different length on the map corresponds to another distance

: length on map “for A =

actual distance for A = S _2 v - ' T ng/f’:;
' length.on'map for Bbt__ L _f', — ' N R

'actual distance for B = FIND ._ o ) - P

vDirect Variation: Weig_kr(n = 8)"

//weight for A =

- . L T

If 5 cm on a map represent 400 kilometers, what/distance does 16 ch represent”

« //
LY S -

o~

if a certain length of material has a certain weight, then another length of the

'material will have a different weight.“.-‘ fj‘v~ : .

length’for:A ?:"

length for B =
%%

N P



_ weight ‘for:B = FIND

“If 30 meters of wire weigh 8 kilograms what

'-'Inverse'Variation: Pressure-Volume (n = 10)31ﬂ”{ﬁ ie"’-f'

Sy ;_‘4.. RS i ';

L TS TP A B SR . - ! P !
P _.-ca : 3, . . . s e .
< S e

.f * (Analysisﬂf' scpq'-ﬁrbplem}; o

' ’ i# ; e “v. i ‘.\ . v ?‘] .,
Table 6 te% tinugg) L T

x

of wire weigh° ST ‘] ,.”i<f‘. oL
+ . . _ S

——— i~ ST

The volume of gas under a certain pressure changes to a different volume under .
a different pressure; ..;‘.N' .
) pressure for_situation A= _;_;_v ' o " . ;,¢12¥.Jﬁh}fllﬁF-
a 'volume for situation A= __ '
pressure'for situation B = '
volume for_situation B‘= FINﬁ | N
fhe volume of-gas varies inversely as the pressure ‘upon. it. The volume ofa
.gas is 200 cm2 under pressure of 32 kg/cm . What will bedits volume under a .
pressure oﬁ?éO kg/cm ? . ‘ '
o . , v : . - J
Inverse VariatiOn:’ Physics (n = 7) : S S
A rate. that produces a certain amount is changed to a different rate that_pro—'
duces a different amount. | xf
rate for'A-= I o - - ) . . g
amount for A'=:______ . T ’;
rate for_B‘=D
amount for B = FlND . .f” o
':fSituations' Ohm's Law, Inverse Square Law for Mass, wavelength pull V
The current.in an electrical conductor varies inversely as the resistance of
& .
) the conductor. The current is 2 amps when the resistance is 960 ohms._‘yhat isvthe_
¥‘, R e ’
current when the resistance is 540 ohms? ‘ o oo
f W , o < »
. 2 - 0 .
Qo o ¢~
. S
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N

.'rate for A=

rate for «B

_amount for A= . : e

~‘amount for B =

P o Analysis'of Story-Problems
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fxnvéféé Variatioﬁ‘z Motion (n = 7)

If it takes a certain amount of time to travel at a certain rate, how long wili

it take to cover the same distance at a different rate7

time for A
. ]

L. .

‘time for B = FIND -

PR

The ‘time to drive a certain distance varies inversely according to the speed of the

<

vehicle.~ Mary Bronson drives 47 mph for 4 hours. How long would it take her =

' to make ‘the same trip a@ 55 mph7 4 -_- ': i_." ,. . ':,__

. ﬂ?;é{,f‘ _ 'Ai/f%;”f’ Table 6 (continued) v; - o _ | D

InverseiVariation:‘ Work (n= 6) g . .

If @m,takes some. number of workers a certain amount of time to do a job how long
3 . . i or
would it take a different number of workers7

rate for A= o L - u. i : ;‘ .

rate for B = FIND - ' T L.

The time to complete a job varies inversely with the number of workers..

If it takes 4 hours for 9 cooks to prepare 4 school lunch, how long would it take_-

3 &9 )-

8 cooks to" prepare the lunch7
: »

At

Inverse Variation~ 'Unit-Cost (n = 3) _
. £+ '41’“

If a‘certain number of people to share the total cost, how much will the

individual cost be for a different number of people7

| ——

cost per, person for sitvation A = __ . . o gL

number of people in situation A

- number of people in situation B

QW



Analysis of Story Problems

vv»"

59
z : ’ Table 6 (continued)

cost per person in situation B = * FIND } 3 : : :‘ n ot

‘" The cost of renting a beach cottage varies inversely as the number of people who

s

‘rent the cottage. It costs $12 per person for 4 people to rent the cottage for

a day.' How much does it cost per person for 6 people-tovrent the cOttage?

Wetvhixture: Addéto-Ginen (n e 22) ." :’.' ' 1 . - u
» Given a certain amount of one solution, some amount of another solution is added
.to yield a total amount of a new solution." | |
percentage for solution A=
“amount of solution A=’
k»percentage for:solution B =
: percentage for total solution - ;_;;__ T R L_-V
N -

amount of solution B =. FIND

I

,TModifications' solution B is evaporated from total mixture (2) R
A chemist has 3 L of a 5% acid solution. How many liters of a 20% solution
must be added to make a mixture which is 10/ acid’

 Wet Mixture: de-Absolute-Amounts (n=18) - "'; B R,

) Some amount of>one solutiop is mixed with some amount of a second solution to -

“yield a‘total amount of ‘a new solution.
g
percentage for solution.A =
e y . . C .
~ percentage for solution B = _//." °

amount for total solution =

percentage'fOr total solution= =

amount of solution A (and/or amount of B) = FIND -

FVariations: ”Amount ofpsolution:A (and/or B).unknown»(lG);'amount of final solution
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Table 6 (continued) ' o

Modification-“.soldtion[B is drained from totalbamount (2).

i

JT— — . . »

o

Dried apricots are 57 ptotein and dried prunes are ZA protein.‘ How much of

_eaclr type of fruit should be used to make'a 100~gram mixture‘that is—3%protein?

Part: Number
~ .One number is 8 more than'another; Their sum is 54. Find the number.

(This is"notla story problem.) : 'va' o — B SR

‘Part" Two-Pieces (n = 41) _ o v' o R BRI , d .
A certain object (or amount) is broken into two parts.

.. total amount = o h .

“amount for part A REL amount for part B . E e
amount: for part A (and/or amount for part B) = FIND

Modificationsr story_line for boards, ropes, wires, cables, coins, land, people, .
time;'cOSts, angles, distance,;tickets. L o -
A 8-meter rope 1is cut into two. pieces. One piece is 3 meters longer'than'the

other. How long are the pieces7 : : s T . |- . a I

Part: ‘Three-Pieces (n = 7) - . ,

1

A certain object (or amount) is'broken into three parts. '
total amount =

amount for part A =-REL amount for part B.

-

amount for part B = REL amount for part C
z

amount for part A (and/or part B, and/or part C) = FIND

Modifications: story line for wires, boards, ropes,_coins, angles weights.

- A 480 m wire iiﬁgut into three pieces._ the Second piece is three times 45 loy

_ . Ly .
o the_first. "The third piece is four times-as long as the second. How long is each

d 4

piece? . - = ' R T
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_ " Table 6 (continued) f'h | ’<T

'Agei Number

Four ‘times Pete s age. is the same as twice. his agetgyus 34. How old is Pete°

: (This is not a story problem.)~-

. Age: Arithmetic

In~9_years‘Eric will be 25 years old. How old is he now?
(This is not a story problem.)
‘ S T

-2

' Age: RelatiJe—Now-Then (n =-28) .

Relative ages for two people fiow are. compared to their relative ages at some other

-agelfor A at time 1 =_§§L age for B ‘at time_l. LT R \\\e/f;
age for A at;time 2 ='§§L- age for:B_at time.2_ }

' time between time 1 and time 2= __*‘___
age for A at time 1 (and/or age for B at . time l) = FIND“ :

Modificat-ons. use different time 2 for A then for B (2),-relation is sum ?ﬁ

' of ages (7) ’ *~~l f;;ee,-'
. Ann Teak‘i§‘tWice‘as,old as her=son. Ten years ago Annﬂwae three times as oldfae;

her son. What are their present ages?

~ Age: Absolute-Now—Then (n lO) s ._' S el T
. . & S .
- _Absolute ages for two people now are compared to their relative ages at some other
R :
vtime '

age for A at time 1=
age for B at time 1 =-
"lage for A at time 2 = REL age for B at time 2

'.time between time _l and time 2 = FIND




A value oﬁ'eachinteger'= FIND

‘team .score was.45. Find the place number of each runner.

‘area = FIND -
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w( o _d' Table 6 (continued)

——

‘A .man is now 40 years old and his son is l4 years old.‘ A number of*years from

now. the father will be twice as old as his son. Nhat is this numberaof‘years7A

A

Consecutive Integer: . Number - - A
The -sum of three consecutive odd'integers is 189. What are the integers?

(Thiefis'not a story problem;)--\

Consecutive Integer: Sum (n = 4)

. ‘o
The sum of several consecutive integers is given.

number of integers =

sum'ofeintegers = _' o . : A._ R : : ' _

The five members of a cross country team finished'in consecutive order. The

'Rectangle' Non-Story

~_ -

" 36" inches. What is the length and width of the rectangle’I

'(This‘ié;not a story problem.)‘

'Rectangle" Simple'Area*(n»A‘lO)ﬂ o ._ ”_‘;'_ N S o :

~

' The area of a rectangle can be determined by multiplying length times width._;

length =

width =

i
kS '»

AVariatione: ‘area unknown (5), width unknown (3), length unknown (2)

f

'.[their ‘garden?

~ The length of a rectangle is 2 inches greater than the width and the perimeter is

S ¥

'yThe Kroger s rectangular garden measures 12 yards by 15 yards. -What is'the area of"
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| . Table 6 (continued):

.ﬁectangle: Ffame—lk(n\a 11) a - '

,A frame with a certain width‘surrounds:a rectangle.. !
lengthof largerectangle = T

| widchiofflarge'rectangle:s‘__;;_‘TT | S | |

‘area ‘of small;rectangle a ’ -
bwidth of frame = FIND ' e A ‘2. I.hﬁ§\ |

’

A framed mirror is 40, cm; by 55 cm. 1924 cm? of the mirrors shows. Find the width

of the frame.

Rectangle?' Area-Relative (n = 10)

- certain way.

‘area =
length (and/or width) = FIND
“The length of. a- rectangular window pane is twice its width. The area of. the

'-pane is 9B.cm2.. What are the dimensions of the pane7

'_'A certain perimeter of a rectangle occurs when the length is related to the width.
- in a certain way. o ST ‘ R

length = REL width

- by 920 ,meters of fencing. Find_its length.‘_'

A certain area of a rectangle occurs when the 1ength is related to: width in a

length = REL width . . AT

¢-

Réctangle: .Perimeter (n = 8)

-

.

i

perimeter = _ . e

length (and/or widch) = FIND = . S

o

'Modifications- value for half the. perimeter is given (2)

A rectangular palyground is 60 meters longer than it is wide. It can be enclosed
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Table 6 (continued)

s

- ReCtaﬁélei Absolute Frame 2 (n = 5) E - N o i

”
' Aiframe-with a certain width surrounds’ a'rectangle;"

.‘plength of small rectangle = . !

:widthxof small rectangle =
area of frame ="

' width of frame = FIND - ' . . T ‘

Modification- *area'of frame'is same aekarea"of”small'rectangle (3)

: Mr. Serena wants to dodble the area of hiswgarden by adding a strip ‘of . uniform o

~

..width along each of - the four sides. The original garden is 12_ft by 18 ft.

‘Howvwide_a strip must be.added? o fv ' s , o . T

| - Rectanglet. Frame—Relatiwe:i_(n'= 1y v
biA frame with"a eertaih-width surroonds a fectangle., - . | :'_ ; R | -
 length of'smali rectangie = Egg‘width”of'emall rectaogle
width of .fraxbne'e= __;:__ ':—ﬁ ' o : ;’v
;_area of [frame = _;;_;_\ : . _ '_".7- l 4%_'

1ength -of "large: rectangle (and/or width) = FIND
“"The 1ength of. Hillcrest Park is 6 feet more than its width. A'Walkway 3'feet
, wide surrounds the outside of ‘the park. The total area of the walkway is 288

3

sqoare feet, Find the'dimensions of the park

‘Rectangle:':Frame—RelatiVe—Z (n~='i)-
A frame with a certain width surrounds a rectangle '
. width of frame =, . - . . B S

» . . . o . va

~area of small rectangle = REL area of large rectangle"'
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P A ~ Table 6 (continued)

-A,picture has,ausQuare”frame that is 5 cm wide. The area of the picture is two-' o

~ thirds of the{totallarea of the picture and the frame. What are the dimensions of

Y

°

the frame? o : BRI

Circle: Word -
A circle has a radium 35 cm. . Find the circumference}' e

" (This is ot a story problem.) ' I ::/:

:WCircle° Simple Circumference (n = 7)

Given the circumference "find -the. radius' given the radius find the circumference.'

— »

circumference = AR L : § IT‘T"”~\«~

radius = FIND ..

<y

\Variations' radius unknown (5), circumference- unknown (2). .

" The circumference of a clock face is 880 cm. The minute hand touchet the outside'
y .

B
" of the clock_face. How long is the minute hand’

£

7

. Triangle No atory S ,' _ \’ | 2'; -

z;.:‘

.
&

'.dFor a. right triangle, what is the length of the hypotenuse if the two other. .

: sides are 3 and 4 inches°

7

'(This is a not a story problem )

'Triangle~ Simple Pathagorean (n = l6)

Given the length of . two sides of a right triangle, find the length of the

.remaining side. o e

length of side a = ;;;__=- o -
;length of side b = _;__; | fi B l"~_',l:; R »
‘length of hypotenuse ) FIND | \-_- E ﬁ.. : ,': .-Ii . _“fw fg
.Variations* hypotenuse known (lO), side aorb unknown (6) : ;:i'% - n:nk»'i

E;C) lé;"f f;é;e[

0 . -
- . N,
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‘ 'AnalwsisfoflStor§lProhlemsAl;ﬂ" ;
g@ LT ",_' P Table 6 (contidhed) 3 e | o §f' .
‘fA 26-foot ladder is leaning against a building- ‘The‘foot of the ladder is~ | ;@
- lO feet away from the Building.. How far above=the‘ground does “the ladder,touchm—%‘;M“ﬁmﬁ
hthe wall° h o ‘ f | o | . | w-?' . ;
Fulcrum. Two-Weights-Absolute (n = 14) . i ) .
One object is. positioned a certain distance frdmialfulcrum su:hr%%at it is ';d {b .
-balanced with anothef object that;isvpositioned'a.certain distance on theti“:.:
 other side. . | ‘ ‘ | - . | .
iweight'oflA = ‘ ' |
"distance of A from filcrum =
weight ofB= fi' .4' | | hl. ” -‘“ o 3 - N ) ;f-;f'v<l "
;distance of B from7fulcrum - FI&D - :
Jvariations:J distance unknown (6), weight unknown (8) ‘ | 4"4i';,; - | .
| Laurie weighs 60 kg and is sitting 165 cm from the fulcrum of a seesaw. ﬁill - -
- weighs /55 kg. How fgr from the fulcrum must Bill sit to balance the seesaw’\ ) ’
.‘l Fulcrum: - Two-Weights-Relative (n = 27 | .'f L '.f. .“' : h 3
One object is positioned a certain distance from a fulcrum such that it is --knvf_‘_}'l
;:balanced with another object that is positioned a_certain distance on the | ht;_;,fﬁs
‘«otheé side. ; . J._,. v.:,'_ o g{f. ‘v‘ *}'ﬂ R PR iglf_, -
\ weight of A =3 ) l . " )
:’Z'ngght of B = . w -4 - o'.f" -
‘ distancefggesggkfdistance'B 4_ .’ o - h :uﬁ h.’f i 5 \:Qj:
distance:A (and/Oth) s'FIND i o | B -;E{
'Variation;.l Distance unknown (l), weight unknown (1) ';', | ;fi ; '4k:-‘v. ;.‘,"
‘Tina and wilt are sitting 4 meters apart on a seesaw. Tina weighs 65 kg, and Wilt
'kweighs 80 kg How far from the’ fulcrum must Tina be sitting if the seesaw is'
B in halance? B R ,';. . d.? | | - d
| - 81 | T 3
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1

Fulcrum *Three-Welghts (n = 1) 1

n,‘

. #” ; ‘Y ’ T
ot o distapce forlC L

-«Z*.

- ajrétanpe for A = ﬁEL distance for B
o Exponential Decay (n = 1&)
’ -\6‘,.~. . e
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*""l”percenc dampening =

w. . 4

'COCal distance = FIVD ; o f. ‘ R R T
E e %-di R . .

A silicon ball dropped 12 feec rebounds, 7/10 of the highc from which'ic‘fell.

.How far will it cra%el before coming to rest’ . _ o o -

/ : T Egpinencial Rebound 2. (n - 5) | ,;m
: A ball bounces less high ‘on’ each successive bounce.""’ L

-

scarcing value a, i o A

.f.percenc dampenié§’= _ . _
o 5 © ~
' diSCance on cerCain bcunce = FIND

A golf ball,dropped from che heighc of 81 meters rebounds on each bounce 2/3 N

fo the discance from which ic fell.' How far does it fall;‘haics 6th descent’

& -

Series: - Incremenc;DecremenE'(n?=’8)

j.»amounc of increment

.

number of incremencS =
’ ’ .. . ~. '

scarting value =- ° R /}%"

ending valuéle FiND . ‘f}f . .ﬁi’.-
. ) H R . pen /« Lo i . L - .o % . o
. Modificacions.v decremenc from number ‘to one (2) R 3*7", o _ '". R

/,

B .Joan savesﬁl dime the lsc day, 2 dimes che 2nd day, . 3 dimes the 3rd day, and so on.
TR Sl . -
' How much money will she have saved ac che end of . 3@?days°

iy . ,,-‘»,

oz

! . L e B ' o

o
<9
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ffTECHdICAL REPORT SERIES IN LQARNIFG AND. COu”ITIOd

' Report No, Authors_and Title

: Peoer, R.J. & Mayer, R. E Not —takina as a Generative Activix
(Journal of Educatlonal Paveho oZY, 1978, 70, 51“ 522, ) -

78e2' Hayer, R.E. & Bromage,‘B,' Dif erent Recall Protocols for’
- Technical Text due’to Advance Organizers.' (Journal of
- Educational Psychology, 1980@“72 209 225 )y

*

-V79-1AfMayer R.E. Twenty Years of Research on Advance Orﬂanizers
‘ : (Instructional Science, 1979, ﬁ 133 167,)_ S I

o f79—2. Mayer, R. E Analy51s of a §1mp1e Computer Prodranning
2. .+ - 'Language: Transactions, Prestatements and -Chunks.
S (Communications of the ACH, 11979, 22, 589- -593.)

,79?3':Mayer, R\§% Elaboration techniques for Technical Text:
. - . An Eyperlmental Test of the Learning .Strategy’ H)oothesis
L ~(Journal of Educatlonal Psychology, 1980} 72, in press )

f

'864}' Mayer, R E Coanitlve Psychology and Mathematical problem
- Splving. (Proceedinvs of the lth International Congress on «.
e 'Natnematlcal Education, l9d0 ) : . .

_ 'jfﬁf&déé jMayer,,R E Different Sosution Procedures for Algebra wOrd
ST and 1“q'uat:l.on.l’r'oblems . T R

'80¥3“'Mayer, R.~;~ Schemas foL Alaebra Story Problema.

e So%gﬂ.wayer R.E. &%Bayman, P. . Anelysls of Users' Intultlons
L ' J;x:‘-About thc OOcP&thn of Electronic Calculators

@Mayer;’R.E; Recallmof Alvebra Story Problema -,;'

N

vMayer¢ﬁﬁjE. Solving ‘Oﬂu@hae and "eanlngfr7mEquatlons

&




